Interactions in the transcriptional regulation exerted by Stat5 and by members of the steroid hormone receptor family.
The pathways which connect extracellular signals with the regulation of the activity of transcription factors are being investigated in molecular detail. Extensive progress has been made in the description of the mode of action of steroid hormones and of cytokines. Steroid hormones associate intracellularly with latent receptor molecules, cause the dissociation of masking proteins, the dimerization of receptors, and their binding to specific hormone response elements in the promoters of target genes. Cytokines also activate latent transcription factors (Stats--signal transducers and activators of transcription), but act through an enzymatic mechanism. Tyrosine kinases associated with the transmembrane cytokine receptors phosphorylate Stat molecules. The phosphorylated monomers dimerize and assume specific DNA binding ability. Both classes of transcription factors bind to different response elements and regulate different target genes and both signals, cytokines and steroid hormones, can affect growth differentiation and homeostasis of different cell types. Here, we describe that Stat5, a molecule activated by several essential cytokines, functionally interacts with members of the steroid receptor family. We find that glucocorticoid receptor, mineralocorticoid receptor and progesterone receptor synergize with Stat5 in the induction of the transcription from the beta-casein gene promoter. The estrogen receptor diminishes Stat5 mediated induction and the androgen receptor has no effect. Conversely, Stat5 negatively interferes with glucocorticoid receptor, mineralocorticoid receptor and progesterone receptor induced transcription from the MMTV LTR and the estrogen receptor induced transcription from an ERE-containing promoter.